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@ A ftre resistant wall element. 

@ A fire resistant wall element comprises a phase conversion 
nnateriat, preferably glauber salt, the phase conversion of which 
takes place at a temperature betow about 50" C and is 
endothermic. According to the invention, the wall element (1) 
includes a further, a second, phase conversion material (6) 
placed adjacent the firstmentioned phase conversion material 
(3). the phase conversion of the further phase conversion 
material (6) taking place at a higher temperature than the 
aforementioned temperature, the further phase conversion 
material (6) being intended to be placed nearer the outer 
eurface (5) of the wall element (1 ) than the firstmentioned phase 
conversion material (3). this outer surface being the surface 
whk:h is heated in the event of fire. 

According to one preferred embodiment, the further phase 
conversion material (6) contains bound water in such large 
quantities that the endothermic reaction taking place during the 
phase conversion process essentially constitutes the vaporiza- 
tion of water. 
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Description 

A fire resistant wall e!em nt 



The present invention relates to a fire resistant 
wall elem nt. 

Thej nvention relates more specifically to a fire 5 
r esistanrwa il element for docunient filing cabine^ ^ 

storage Ca finetS and f^t^phnarrig nr Hafg gifff^jg^QngJ 

computg rjaogis. 

Hequlrements are placed on such cabinets with 
respect to the maximum temperature level to which 10 
the inside thereof will become heated over a given 
period of time when the outer surfaces of the 
cabinets are exposed to heat of a given temperature. 
For example, so-called fire-proof cabinets for stor- 
ing data media, such as data discettes, are permitted 15 
to reach a maximum Inner temperature of 50^ C after 
being exposed for two hours to an outer surface 
temperature of 1000*^0. 

The walls of such cabinets are normally made of 
concrete, or a concrete based material, with a layer 20 
of Insulating material located on one side of the 
concrete and plates arranged on both sides of the 
wall. The concrete wall is built to a thickness such 
that the thermal conductivity of the concrete, in 
combination with a certain transference of water 25 
from the concrete, will ensure that the inner 
temperature of the wall, under the Influence of the 
insulating layer, will not exceed the aforesaid 
temperature value under the conditions mentioned. 

The respective thicknesses of the concrete wall 30 
and the Insulating layer are adjusted when require- 
ments other than those mentioned above are to be 
fulfilled. 

The use of conventional concrete-based materials 
results in thick and heavy walls. 35 

In order to obtain a temperature delay effect on 
the Inside of a fire resistant cabinet, or cupboard, it 
has been proposed to incorporate a phase conver- 
sion material in the cupboard wall, by which is meant 
a material which exhibits endothermic phase conver- 40 
sion. This phase conversion shall take place at a 
temperature Vkfhich is lower than the maximum 
temperature to which the inside of the wall can be 
allowed to reach. 

Among other things, the International Application 45 
No. W082/00040 proposed the use of glauber salt, 
i.e. sodium sulphate decahydrate, which has a phase 
conversion temperature (melting temperature) of 
about 32'' C, and a further phase conversion tem- 
perature (vaporization of water of crystallisation) of 50 
about 100X. 

Silicate compounds have also previously been 
used to obtain an endothermic conversion* as 
disclosed, for example, in the German Published 
Specification DE-OS 2413644. This publication 55 
teaches the combination of a layer of a silicate 
compound with a layer of mineral wool. 

The US Patent Sp cification No. 4.413.369 
teaches Jhe use of gypsum, mineral wool, and a 
mixture of a silicate compound in solid phase and 60 
gypsum in 'SOlid phase. 

The use of a compound which undergoes en- 
dothermic conversion f r the purpose of delaying a 



rise in temperature above the level at which the 
c nversion takes place is therefore well known. 

However, as evidenced from, inter alia, the 
aforegoing, this phase conversion material is used 
together with conventional insulating materials. 

One serious drawback associated with the known 
technique is that thick layers of conventional 
insulating material must be used together with 
relatively thick layers of a phase conversion material, 
due to the fact that the phase conversion material 
used is one with which the phase conversion takes 
place at a temperature which is only slightly lower 
than the maximum permitted temperature, or equi- 
valent thereto. 

This drawback Is eliminated by means of the 
present invention which provides a wall element of 
considerably smaller thickness than the known wall 
elements while achieving the same performance as 
said known wall elements. 

In addition, the wall element according to the 
present invention is much lighter in weight than a 
wall made of concrete material, and hence the 
weights of resultant wall structures are also reduced 
when applying the present invention, in comparison 
with wall structures Incorporating conventional wall 
elements made of a concrete material. 

Thus, the present invention relates to a fire 
resistant wail elen>ent incorporating a phase conver- 
sion material, preferably glauber salt, the phase 
conversk>n of which takes place at a temperature 
beneath about 50'' C and is endothermic. the wall 
element being characterized In that it includes a 
further phase conversion material which Is posi- 
tioned adjacent the firstmentioned phase conver- 
sion material and the phase conversion of which 
further phase conversion material takes place at a 
higher temperature than said temperature, the 
further phase conversion material being located 
nearer the outer surface of the wall element, i.e. the 
surface which is heated in the event of fire, than the 
first mentioned phase conversion material. 

The invention will now be desbribed in more detail 
with reference to the accompanying drawing, in 
which 

Figure 1 is a cross-sectional view of a wall element 
in which a first embodiment of the invention is 
applied: Figure 2 is a schematic illustration of a 
temperature curve through the wall element illus- 
trated In Figure 1 ; Figure 3 is a cross-sectional view 
of a ceiling element constructed In accordance with 
a second embodiment of the invention. 

Figure 1 Illustrates an embodiment of a wall 
element 1 in which the present invention is applied. 

In order to delay the time at which the temperature 
of the Inner surface 2 of the wall element 1 will 
exceed, for example. 50 C. phase conversion ma- 
terial 3. preferably glauber salt, is positioned, in a 
known way, on the inner surface 2. According to one 
embodiment the phas conversion material 3 is 
enclos d in baas 4 of a flexible and impervio us 
material, preferably bags made of a three-ply plastic 
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^ T he inner surface 2_ PAetetabiv,x;Df nprises a thin 
plate, which provides mechanical protection t the 
interior of the wall element JPia ^ter aurfac 5 of 
the wall element 1 also preferabtv^comprises a thin 
plate. 

-^IrTacc rdance with the inv nti n, the wall ele- 
ment 1 incorporates a further phase conversion 
material, which is located adjacent the first men- 
tioned phase conversion material 3. 

The further phase conversion material 6 is one in 
which the phase conversion takes place at a higher 
temperature than that at which the phase conversion 
of the first mentioned phase conversion material 
takes place. The further phase conversion material 6 
is intended to be located nearer the outer surface of 
the v^l element, i.e. the side thereof which becomes 
heated in the event of a fire, than the first mentioned 
phase conversion material 3. 

The presence of a further phase conversion 
material 6 delays heat penetration to tfie first 
mentioned phase conversion material. 

In accordance with the invention there is used a 
further phase conversion material which contains 
bound water in such large quantities tfiat the 
endothennic reaction taking place during the phase 
conversion process is essentially constituted of the 
water vaporized. 

In this way. large quantities of energy per unit of 
weight are required to raise the temperature above 
the vaporization temperature of the water, lOCC. 

Onecompund which can -Contain larp e quantities 
o f water in gel form is sodium silicate. fstegO.nSiOz . 
gHaQ- W ater-glass is one -SUCh compound ■Watec=- 

^Qf enqrqy in a 



temperature range sliohtlv above 100° C. This also 
applies to glauber salt. Whereas watergtass in- 
creases its heat content by about 1900 kJ/kg over a 
temperature range of from 20*^0 to 200° C. giauber 
s ajt will incre aseJt g^ heat content bv about 2000 
kJ/ kg over the same temperature.range. 

Pure water wllPincreaseTtsheat content over the 
aforesaid range of 20*^0 to 200*^0 by about 3000 
kJ/kg. Thus, in the present context, water is more 
effective than water-glass and glauber salt while 
being substantially cost free. 

However, in addition to undergoing a phase 
conversion at a temperature of 100° C or slightly 
thereabove, glauber salt also undergoes a conver- 
sion at about 32^0. Thus, the heat content of glauber 
salt increases by 240 kJ/kg over a temperature 
range of 20' C to 50X, and hence glauber salt is 
suitable for use nearest the inner surface 2 of the 
wall element 1. A corresponding increase in heat 
content over the temperature range of 20° C to 50'' C 
is also exhibited by fixer salt and paraffin. 

Thus, water is a particulariy inexpensive and 
effective medium for use in conjunction with the 
present invention, although it has the disadvantage 
that it cannot be used in a free form, or in any event 
should not be used in a free form, but must be 
bound. 

The aforesaid values also apply to water-glass that 
contains 60 o>t) by w ight water. 
In acc rdance with one emb diment of the 
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present invention the further phase conversion 
material comprises a mass produced by mixing 
water-Qlass in liquid phas , cement and water^ 
where the water is added in quantities such that the 
weight of free water added exceeds th total weight 
of water-glass and cement, but is less than about 
three times the total weight of said water-glass and 
cement. 

The cement used is preferably Portland cement. 
although other types of cement can be used. It has 
been found that masonry lime can be used instead of 
ceme nt. 

The ratio between the weight of cement and the 
weight of water-glass, preferably water-glass con- 
taining 60(Vb by weight water, exceeds about 0.4 in 
accordance with one preferred embodiment of the 
invention. 

Two mixing examples are given below. In both 
examples there was first prepared a pre-mix com- 
prising Portland cement and water. This pre-mix was 
subsequently used as a curing or setting agent for 
the liquid water-glass subsequent to mixing the 
water-glass and pre-mix together. 



Example I 

A pre-mix comprising 15 kg Portland cement and 
65 kg water was prepared and then mixed with 20 kg 
600/D-water-gtass. The mixture hardened within the 
space of one minute into a geMike, but relatively 
30 solid mass. The mass had a density of 1330 kg/m^. 
The water content of the mass was 77<Wo. 



Example II 

A pre-mix comprising 80 kg Portland cement and 
720 kg water was prepared. 200 kg of water-glass 
containirtg 60(Vb water were then admixed with the 
pre-mix. The resultant mixture hardened to a geMike 
but relatively solkl mass within the space of six 
minutes. The mass had a density of 1 130 kg/m^. The 
40 water tontent of the mass was thus as high as 840^. 
The time taken to cure such masses is primarily 
influenced by the amount of Portland cement in the 
mixture. The curing time decreases with increasing 
proportions of Portland cement. A short curing time 
45 is nomnalty beneficial for production reasons of a 
technical nature. As beforementioned. water in- 
creases its heat content by about 3000 kJ/kg In the 
temperature range 20° C to 200° C. 
The heat content of the mixture according to 
50 Example II above also increases by about 2800 kJ/kg 
over the temperature range of 20" C to 200X. This, 
in combination with the fact that the present mixture 
is particulariy inexpensive, makes the material 
particulariy suited for use as the aforesaid further 
55 phase conversion material. 

As mentioned in the aforegoing, the mixture can 
be cast to obtain a gel-like but relatively solid mass. 
Due to the high water content of the mass, which 
may reach to about 850/o. the mass is preferably 
fiO encased in an impervious plastic JoilJjafl_ Z, for 
example a bag made or poiypropyieneroilTTn order to 
prevent the mass from drying-out. Consequently, 
when constructing a wall el ment in accordance with 
the invention, the mixture is cast in plastk: foil bags 7 
^ in a shape or form intended for the wall lement 
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concerned. 

Alternatively, the af resaid casing may comprise 
s teel plates or plates made of some other meta irin 
thls^case. the plates are connected together at the 
corners thereof, or are connected with th aid f an 5 
impervious plastic tape to wooden strips or battens 
incorporated in stud work located between the 
plates. When the wall is heated to a temperature 
which causes the water in the mass to vaporize, the 
plastic tape will burst, thereby permitting water to 10 
escape from the space formed between the plates. 
When the plates are connected to wooden battens, 
the battens are provided with holes which are 
sealed-off with an impervious plastic tape. 

In accordance with one preferred embodiment. is 
the requisite mechanical strength is obtained by 
surrounding the bags with thin plates 8.9 which 
define a cavity into which the bags are placed. In this 
case, the plate located nearest the ultimate outer 
surface of the wall element is perforated with a 20 
number of small holes 10. of which only a few are 
shown in Figure 1. These holes are provided to 
enable water vapour to escape in a direction towards 
the outer surface of the wall element, this water 
vapour being generated when the outer surface of 25 
the wall element is heated to a temperature which 
causes the water in the mass to vaporize, so that the 
bags 7 burst under the pressure prevailing therein. 

The embodiment of Figure 1 includes a wooden 
batten 11 which forms a spacer between the plates 30 
8.9. The use of a wooden batten avoids the f ormaTion 
of thenmal bridges. 

In accordance with one embodiment, ho les lOa rg,^ 
sojel y provided o njh e extemal jy l ocated plate^g Jfl] 
the vicinity tfie^ comers formed by two or three 35 
mutually adjacent wall elements. As a result, the 
water vapour, or steam, flowing from the further 
phase conversion material is conducted to said 
comers, which are therewith cooled. Depending on 
the construction of the stud work in which the 40 
aforesaid wooden battens 11 are incorporated, 
notches or like cut-outs must be made in the battens 
11 in order to permit water vapour to pass the 
battens, so that the water vapour can be led to the 
periphery of the wall element, i.e. the comers 45 
thereof. 

In order to delay the transference of heat from the 
outer surface of the wall element to the further phase 
conversion material, an Insulating layer 12 of mineral 
wool or the like is provided between the perforated 50 
plate 8 and the plate 5 forming the outer surface of 
the wall element. 

In order to hold the bags 4 containing the 
firstmentioned phase conversion material in posi- 
tion, and to Isolate these bags from the further S5 
phase conversion material, the space 13 between 
the pfate 9 and the plate 2 forming the inner surface 
of the wall element is filled with polyurethane foam or 
the iike.subsequent to placing the bags in position. 

The aforedescribed wail element has been found 60 
to be highly effective. In order to satisfy the 
conditions m ntioned in the introducti n. the wall 
element can b given the following dimensions. The 
thickness of the bags 4, calculated from right to left 
in Figure 1, may be 10 mm. where the total width of 65 



the space between the plates 2 and 9 is 20 mm. The_„ 
thickness of the bags 7 may be SO^mTfTandlhe 
thickness of the mineral wool layer 12 20 mm. The 
inner plates 8.9 are suitably given a thickness of 1 
mm. and the plates 2.5 on respectiv sides of the 
wall lement ar suitably given a thickness of 0.5 
mm. 

Thus, such a wall element will have a total 
thickness of merely 73 mm. Figure 2 illustrates 
schematically a temperature curve through the wall 
element when subjected to an external temperature 
of lOOO'^C. at a time point at which the heat has 
penetrated to the firstmentioned phase conversion 
material. 

As wiil be seen from the graph, when a further 
phase conversion material is used, in which pre- 
dominantly vaporization of the water is utilized, the 
temperature gradient falls from lOOO^'C to 100'' C 
over the mingral wool iaver 12 . Since a large quantity 
of heat is^nsumed in vaporizing all the water 
present in the further phase conversion material, the 
temperature of this material could be held within a 
temperature range of about 100'' C in the final stages 
of a test carried out in accordance with the 
conditions mentioned in the introduction. This 
means that the temperature of the polyurethane 
layer 13 on the outside of the plate 9 can be held to a 
temperature of merely lOO^'C. Due to the extremely 
good thermal insulating properties of polyurethane 
foam, only relatively small quantities of heat are 
transported through the polyurethane layer 13. 

The use of the firstmentioned phase conversion 
material 3 prevents the inner surface 2 of the wall 
element reaching a temperature in excess of SO'^C 
during a test of the aforesaid kind. 

As beforementioned, when the wall element does 
not include the further phase conversion material, 
the wall element must have a much greater thick- 
ness than the thickness of the present wall element 
in order to achieve the low temperatures which 
prevail on the side of the bags 4 facing the outer 
surface of the wall. 

Thus, the wall element constructed in accordance 
with the present invention is much thinner than a 
comparable wall element constructed in accordance 
with conventional techniques. Because the wall 
element is relatively thin, it is also relatively light in 
weight. The wail element is also relatively inexpens- 
ive. 

In the aforegiven example the firstmentioned 
phase conversion material 3 is enclosed in bags 4 
placed on the inside of the wall element. 

In accordance with a further, preferred embodi- 
ment illustrated in Figure 3, particulariy with respect 
to such spaces as computer rooms and fi|:eH»cQot^ 
c a^jngjg , the first phase conversion material 3 is 
positioned at that location in the space at which the 
quickest rise in temperature can be expected. Thus, 
in respect of spaces such as these, there may be 
plac d in the celling 15 of said space a cassette 14 or 
container in which bags 4 containing the first phase 
conversion material 3 are held. The effect produced 
h r bye rresp nds to the aforementioned respect, 
since the phase conversion of the first phase 
conversion mat rial I wars the temperature of the air 
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in said space. 

In accordance with this mbodiment. both the 
vertical walls and the c iling of the space or room 
may be construct d in accordance with the embodi- 
ment of Figure 1, but with the difference that the 5 
bags 4 are removed so that the space 13 solely 
contains insulating material. 

To fasten a cassette in the ceiling or position a 
number of bags 4 containing the first phase 
conversion material along the inner surface of the w 
ceiling in some suitable form of container means that 
the wall element from which the ceiling is made thus 
incorporates both phase conversion materials, even 
though the first phase conversion material is placed 
on the other side of the inner surface 2 of the wall 15 
element in comparison with that illustrated in Figure 
1. 

Only a part of a ceiling 15 together with a cassette 
14 is illustrated in Figure 3. The number of cassettes 
used and the positioning thereof can be varied as 20 
required. The cassette 14 or container may be 
provided with a number of large holes 16 to permit 
effective exchange of air around the bags 4. 

It will be obvious from the aforegoing that the 
present invention eliminates the aforesaid disad- 25 
vantages associated with known techniques. 

Wall elements of the present kind may be used to 
construct the walls of document filing cabinets and 
storage cupboards. In this case the plates Incorpor- 
ated in the wall elements are used to fasten various 30 
wall elements together, to form such a cabinet. The 
door of the cabinet is also constructed in accord- 
ance with the Invention. 

However, wall elements according to the Invention 
can also be used, to advantage, in the construction 35 
of walls for computer rooms and other rooms 
containing equipment which is sensitive to tempera- 
tures above a given level. The walls can either be 
delivered as ready-to-instal elenrtents or may be 
constructed on site and integrated with adjacent 40 
walls, ceilings and floors of the building. The doors of 
such rooms should also be constructed In accord- 
ance with the present invention. 

The above description has been concemed solely 
with exemplifying embodiments of the invention. 45 

It will be understood that the metal plates can be 
replaced with sheets of some other material, such as 
building panels. In addition, the thickness of the 
various components of the wall element may be 
varied and adapted to different, required degrees of 50 
fire resistance. 

The present invention shall not therefore be 
considered to be limited to the aforedescribed 
embodiments, and it shall be understood that 
modifications can be made within the scope of the 55 
foltowing claims. 



Claims so 

1 . A fire resistant wall element incorporating a 
phase conversion material, pr ferably glauber 
salt, th phase conv rsion of which tak s place 
at a temperature below about 50° C and is 65 



endothermic, characteriz d in that the wall 
elem nt (1) includes a further, a second, phase 
conversion material (6) placed adjacent the 
firstmentioned phase conversion material (3) 
and the phase conversion of which second 
phase conversk>n material (6) takes place at a 
higher temperature than said temperature, said 
further phase conversion material (6) t>eing 
intended to be located nearer the outer side (5) 
of the wall element (1) than the firstmentioned 
phase conversion material (3). i.e. the side of 
said wall element which is heated in the event of 
fire. 

2. A fire resistant wall element according to 
Claim 1. characterized in that the further phase 
conversion material (6) contains bound water in 
such quantities that the endothermic reaction 
taking place during the phase conversion 
process is essentially constituted by the vapori- 
zation of the water. 

3. A fire resistant wall element according to 
Claim 2. characterized in that the further phase 
converston material (6) comprises a mass 
produced from a mixture of water-glass in liquki 
phase, cement and vrater. 

4. A fire resistant wall element according to 
Claim 3. characterized in that the weight of the 
added free water exceeds the total weight of 
water-glass and cement, but is less than about 
three times the total weight of said water-glass 
and cement. 

5. A fire resistant wall element according to 
Claim 3 or 4. characterized in that the ratk> 
between the weight of cement and the weight of 
water-glass, preferably water-glass containing 
GQOfo by weight water, is greater than about 0.4. 

6. A fire resistant wall element according to 
Claim 1. 2. 3. 4 or 5. characterized in that the 
further phase conversion material (6) is em- ' 
braced by an impervious casing of sheet metal 
or alternatively by a casing of plastic foil (7). 
preferably polypropylene foil. 

7. A fire resistant wall element according to 
Claim 1. 2. 3, 4. 5 or 6. characterized in that said 
further phase conversion material (6). when 
enclosed In plastic foil, is sunrounded by two 
mutually spaced and mutually parallel thin 
plates (8.9). of which the plate (8) located 
nearest the ultimate outer surface (5) of the wall 
element (1) is perforated with a number of snnalt 
holes (10). 

8. A fire resistant wall element according to 
Qaim 1. 2. 3. 4, 5, 6. or 7, characterized in that 
the first phase conversion material (3) is 
enclosed in bags (4) of a flexible and impervious 
material, preferably a three-ply plastic foil 
material. 

9. A fire resistant wail element according to 
Claim 6, characterized in that said bags (4) 
containing sard first phase conv rsion material 
(3) are placed nearer th ultimate inner surface 

f the wall el m nt (1), sakJ inner surface 
preferably comprising a thin metal plate (2); and 
in that an insulating material (13). preferably 
polyurethane foam, is provided in a wall section 
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comprising a space located between said Inner 
surface (2) and th plate (9) located nearest the 
inner surface (2) and facing the further phase 
conversion material (6). 

10. A fire resistant wall element according to 5 
Claim 9, particularly a wall element forming the 
ceiling of a room or space, characterized in that 

said firstmentioned phase conversion material 
is placed in a cassette (14) or container in the 
ceiling, thus facing the ultimate inner surface (2) 10 
of the wall element; and in that said wall section 
solely accommodates an Insulating material, 
preferably polyurethane foam. 

11, A fire resistant wall element according to 

any of the preceding claims, characterized in is 
that the wall element from Its ultimate outer 
surface (5) to its ultimate inner surface (2) 
comprises a thin plate (5), mineral wool insulat- 
ing material (12), a thin plate (8). the further 
phase conversion material (6) surrounded by a ^ 
casing, a thin plate (9). polyurethane foam (13). 
the first phase conversion material (3) em- 
braced by a plastic material (4). and a thin plate 
(2). 
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